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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure does not commence on a separate sheet in 
accordance with 37 CFR 1.52(b)(4). A new abstract of the disclosure is required and 
must be presented on a separate sheet, apart from any other text. The abstract that 
has been submitted consists of the first page of International Publication Number WO 
2004/029614 A1 . The abstract must be placed on its own sheet, without the drawings 
and other information that is on said publication. 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4, 7, 9-12, 15-19 rejected under 35 U.S.C. 102(b) as being taught by 
Guevremont, et al (U.S. Patent Application Publication 2003/0150985 A1). 

Regarding claims 1-4, Guevremont teaches an electrode stack having a length 
and comprising a plurality of electrodes, each electrode of the electrode stack being 
spaced apart from an adjacent electrode of the electrode stack in a direction along the 
length of the electrode stack, each electrode of the electrode stack having an edge 
defining a portion of an edge of the electrode stack, wherein the edge of each electrode 
of the electrode stack is approximately aligned with an edge of every other electrode of 
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the electrode stack so as to define the edge of the electrode stack, and wherein a 
spacing between any two adjacent electrodes of the electrode stack is approximately a 
same spacing, and wherein each electrode of the electrode stack comprises an 
electrode plate (121-125 in Fig. 4a); at least an electrode spaced apart from the edge of 
the electrode stack in a direction transverse to the length of the electrode stack, the 
space between the at least an electrode and the edge of the electrode stack defining an 
analytical gap for allowing ions to propagate therebetween (131 and 132 in Fig. 4a>; and 
at least an electrical controller for electrically coupling to at least one of an electrode of 
the plurality of electrodes of the electrode stack and the at least an electrode, for 
applying an asymmetric waveform voltage between the electrode of the plurality of 
electrodes of the electrode stack and the at least an electrode and for applying a direct 
current voltage between the electrode of the plurality of electrodes of the electrode 
stack and the at least an electrode so as to establish an electric field within the 
analytical gap (Paragraph 0052). 

Regarding claim 7, Guevremont teaches the apparatus according to claim 1, 
wherein the at least an electrode comprises an electrode plate having a length and 
being oriented so as to maintain an approximately uniform spacing along the length of 
the electrode plate to the edge of the electrode stack (131 and 132 in Fig. 4a). 

Regarding claim 9, Guevremont teaches the apparatus according to claim 7, 
wherein the electrode plate is curved in a direction transverse to the length of the 
electrode plate (Fig. 5a, wherein the electrodes 151-155 are now considered the at least 
an electrode, and the electrode stack is now represented by the ion inlet and outlet 
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electrode plates 131 and 132 which are not shown in that figure, but are still located- 
transverse to the electrodes 151-155; see paragraph 0064.). 

Regarding claims 10-12, Guevremont teaches the apparatus according to claim 
1 , wherein the at least an electrode comprises a second electrode stack having a 
length, the length of the second electrode stack being substantially similar to the length 
of the electrode stack; wherein the second electrode stack comprises a plurality of 
electrodes, each electrode of the second electrode stack being spaced apart from an 
adjacent electrode of the second electrode stack in a direction along the length of the 
second electrode stack, each electrode of the second electrode stack having an edge 
defining a portion of an edge of the second electrode stack and the edge of each 
electrode of the second electrode stack is aligned with an edge of every other electrode 
of the second electrode stack so as to define the edge of the second electrode stack 
(131 and 132 in Fig. 4a). 

Regarding claims 15 and 16, Guevermont teaches the apparatus according to 
claim 1 , comprising an ion outlet plate disposed adjacent to a first end of the electrode 
stack and defining an ion outlet (136 in Fig. 4a) for extracting ions from the analytical 
gap, and an ion inlet plate disposed adjacent to a second end of the electrode stack 
opposite the first end and defining an ion inlet (135 in Fig. 4a) for introducing ions into 
the analytical gap. 

Regarding claim 17, Guevremont teaches the apparatus of claim 15, comprising 
means for introducing ions into the analytical gap via a space between at least an 
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electrode of the electrode stack and an adjacent electrode of the electrode stack (Fig. 
4b). 

Regarding claim 18, Guevremont teaches the apparatus of claim 17, wherein 
the means for introducing ions into the analytical gap comprises ah ion inlet (135 in Fig. 
4a). 

Regarding claim 19, Guevremont teaches the apparatus of claim 15, comprising 
a gas inlet for introducing a flow of gas into the analytical gap for carrying the ions in a 
direction towards the ion outlet (Paragraph 0069). 

3. Claims 44-46 rejected under 35 U.S.C. 102(b) as being anticipated- by 
Guevremont, et al. ("Atmospheric pressure ion trapping in a tandem FAIMS-FAIMS 
coupled to a TOFMS: studies with electrospray generated gramicidin S ions," J Am Soc 
Mass Spectrom 2001, 12, 1320-1330). 

Regarding claim 44, Figure 6 of the Guevremont paper illustrate a method of 
separating ions comprising the steps of: introducing ions into a first space defined 
between adjacent electrode plates of a stacked parallel plate high field asymmetric 
waveform ion mobility spectrometer (the stack consisting of the common outer electrode 
and the inner electrode for side-to-side FAIMS); performing a first separation (by the 
sFAIMS) of the ions within the first space, to selectively transmit a subset of the ions 
along a first direction between a first end of the electrode plates (where the ions enter at . 
the top) and a second end of the electrode plates that is opposite the first end (where 
the ions enter the tFAIMS); performing a second separation (by the tFAIMS) of the ions 
within a second space defined between the second end of the electrode plates and at 
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least another electrode (the tFAIMS inner electrode},* to selectively transmit some of the 
subset of the ions along a second direction approximately transverse to the first 
direction between the second end of the electrode plates and an ion outlet (orifice 
plate). 

Regarding claim 45, page 1326 paragraph 2 of the Guevremont paper teaches 
the method according to claim 44, comprising the step of providing a first flow of gas 
within the first space along the first direction between the first end of the electrode 
plates and a second end of the electrode plates and providing a second flow of gas 
within the second space along the second direction and toward the ion outlet. 

Regarding claim 46, page 1326 paragraph 2 of the Guevremont paper teaches 
the method according to claim 44, comprising the step of providing a flow of a gas within 
the first space along the first direction between the first end of the electrode plates and 
a second end of the electrode plates; page 1324, paragraph 3 of the Guevremont paper 
teaches providing a potential gradient within the second space for directing ions 
propagating therein along the second direction toward jthe ion outlet. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 5, 8, and 20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Guevremont, et al (U.S. Patent Application Publication 2003/01 50985 A1 , hereafter 
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referred to as the '985 reference) in view of Guevremont, et al ("Atmospheric pressure 
ion trapping in a tandem FAIMS-FAIMS coupled to a TOFMS: studies with electrospray 
generated gramicidin S ions," J Am Soc Mass Spectrom 2001, 12, 1320-1330 hereafter 
known as "the paper"). 

The '985 reference teaches the apparatus of claims 1 and 7, but fails to teach 
wherein each electrode of the electrode stack comprises an electrode rod, and wherein 
the electrode plate is curved in a direction along the length of the electrode plate, 
comprising an ion outlet plate disposed adjacent to a first end of the electrode stack and 
defining an ion outlet for extracting ions from the analytical gap, comprising a gas inlet 
for introducing a flow of a gas into the analytical gap for carrying the ions in a direction 
towards the ion outlet, and wherein the gas inlet is disposed at a point that is more distal 
from the ion outlet relative to the ion inlet; however: 

5. Regarding claim 5, the paper teaches an electrode stack having a length and 
comprising a plurality of electrodes, each electrode of the electrode stack being spaced 
apart from an adjacent electrode of the electrode stack in a direction along the length of 
the electrode stack, each electrode of the electrode stack having an edge defining a 
portion of an edge of the electrode stack (sFAIMS inner electrodes in Fig. 5); at least an 
electrode spaced apart from the edge of the electrode stack in a direction transverse to 
the length of the electrode stack (outer electrode in Fig. 5), the space between the at 
least an electrode and the edge of the electrode stack defining ah analytical gap for 
allowing ions to propagate therebetween; and at least an electrical controller for 
electrically coupling to at least one of an electrode of the plurality of electrodes of the 
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electrode stack and the at least an electrode, for applying an asymmetric waveform 
voltage between the electrode of the plurality of electrodes of the electrode stack and 
the at least an electrode and for applying a direct current voltage between the electrode 
of the plurality of electrodes of the electrode stack and the at least an electrode so as to 
establish an electric field within the analytical gap (p. 1326, first and second 
paragraphs); wherein each electrode of the electrode stack comprises an electrode rod 
(sFAIMS inner electrodes in Fig. 5). Because the paper teaches all of the limitations of 
claims 1-5 (this is a 103 rejection only due to dependence on a claim already rejected 
with another reference under 102), it would have been obvious to one of ordinary skill in 
the art at the time of the invention to provide the apparatus according to claim 1 , 
wherein each electrode of the electrode stack comprises an electrode rod. 
6. Regarding claim 8, the paper teaches an electrode stack having a length and 
comprising a plurality of electrodes, each electrode of the electrode stack being spaced 
apart from an adjacent electrode of the electrode stack in a direction along the length of 
the electrode stack, each electrode of the electrode stack having an edge defining a 
portion of an edge of the electrode stack (sFAIMS inner electrodes in Fig. 5); at least an 
electrode spaced apart from the edge of the electrode stack in a direction transverse to 
the length of the electrode stack (outer electrode in Fig. 5), the space between the at 
least an electrode and the edge of the electrode stack defining an analytical gap for 
allowing ions to propagate therebetween; and at least an electrical controller for 
electrically coupling to at least one of an electrode of the plurality of electrodes of the 
electrode stack and the at least an electrode, for applying an asymmetric waveform 
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voltage between the electrode of the plurality of electrodes of the electrode stack and 
the at least an electrode and for applying a direct current voltage between the electrode 
of the plurality of electrodes of the electrode stack and the at least an electrode so as to 
establish an electric field within the analytical gap (p. 1326, first and second 
paragraphs); wherein the at least an electrode comprises an electrode plate having a 
length and being oriented so as to maintain an approximately uniform spacing along the 
length of the electrode plate to the edge of the electrode stack (outer electrode in Fig. 
5); wherein the electrode plate is curved in a direction along the length of the electrode 
plate (outer electrode in Fig. 5). Because the paper teaches all of the limitations of 
claims 1 and 7 (this is a 103 rejection only due to dependence on a claim already 
rejected with another reference under 102), it would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide the apparatus according to 
claim 7, wherein the electrode plate is curved in a direction along the length of the 
electrode plate. 

Regarding claim 20, this paper teaches the apparatus of claim 15, comprising a 
gas inlet for introducing a flow of gas into the analytical gap for carrying the ions in a 
direction towards the ion outlet (curtain plate in Fig. 5 and p. 1326, paragraph 2, where 
it states "Nitrogen curtain gas was passed through a charcoal/molecular sieve gas 
purification cylinder and introduced into the region between the FAIMS common outer 
electrode and the curtain plate at a flow of 2.0 L/min."); wherein the gas inlet is disposed 
at a point that is more distal from the ion outlet relative to the ion inlet (the curtain plate . 
is located just above the ion inlet; the gas flow enters the FAIMS through the same inlet 
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as the ions, therefore it is closer to the ion inlet than the ion outlet, because it is 
coincident with the ion inlet). Because the paper teaches all of the limitations of claim 1 
(this is a 103 rejection only due to dependence on a claim already rejected with another 
reference under 102), it would have been obvious to one of ordinary skill in the art to 
provide the apparatus of these claims. 

7. Claims 39-41 rejected under 35 U.S.C. 103(a) as being unpatentable over Fuhrer, et 
al. (U.S. Patent Application Publication 2001/0032929) in view of Guevremont (U.S. 
Patent Application Publication 2003/0150985 A1 ). Fuhrer teaches An apparatus for 
separating ions comprising: 

an electrode assembly including; at least a first electrode comprising a first plurality of 
electrode portions (ring-shaped plate electrodes connected by resistors 16 in Fig. 8); at 
least a second electrode comprising a second plurality of electrode portions arranged in 
alternating sequence with the first plurality of electrode portions along a first direction 
(ring-shaped plate electrodes connected by resistors 18 in Fig. 8), wherein at least one 
of the first plurality of electrode portions and the second plurality of electrode portions is 
a portion of a formed electrode (the electrodes are formed into rings); but fails to teach 
an electrode plate spaced apart from the first plurality of electrode portions and the 
second plurality of electrode portions in a second direction transverse to the first . 
direction, the space between the electrode plate and the first plurality of electrode 
portions and the second plurality of electrode portions defining an analytical gap for 
allowing ions to propagate therethrough along approximately the first direction; and, at 
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least an electrical controller for electrically coupling to at least one of the at least a first 
electrode, the at least a second electrode and the electrode plate for establishing an 
electrical field within the analytical gap resulting from the application of an asymmetric 
waveform voltage and a direct current voltage between the at least a first electrode, the 
at least a second electrode and the electrode plate, whereby ions having suitable high 
field mobility properties for a given combination of applied asymmetric waveform voltage 
and direct current voltage are selectively transmitted through the analytical gap. 

However, Guevremont teaches an electrode plate spaced apart from the first 
plurality of electrode portions and the second plurality of electrode portions in a second 
direction transverse to the first direction, the space between the electrode plate and the 
first plurality of electrode portions and the second plurality of electrode portions defining 
an analytical gap for allowing ions to propagate therethrough along approximately the 
first direction; and, at least an electrical controller for electrically coupling to at least one 
of the at least a first electrode, the at least a second electrode and the electrode plate 
for establishing an electrical field within the analytical gap resulting from the application 
of an asymmetric waveform voltage and a direct current voltage between the at least a 
first electrode, the at least a second electrode and the electrode plate, whereby ions 
having suitable high field mobility properties for a given combination of applied 
asymmetric waveform voltage and direct current voltage are selectively transmitted 
through the analytical gap; further Guevremont teaches the apparatus wherein the 
electrode plate is a flat electrode plate (see 102 rejections above). 
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Fuhrer teaches the benefits of an alternating electrode stack arrangement in 
paragraph 0086, where it is taught that the first and second electrodes can either be 
separated by a different resistance to provide a high degree of focusing, or by a same 
resistance to provide high resolving power. 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the teachings of Fuhrer with those of Guevremont to apply 
at least a first electrode comprising a first plurality of electrode portions; and at least a 
second electrode comprising a second plurality of electrode portions arranged in 
alternating sequence with the first plurality of electrode portions along a first direction in 
Guevremont's ion-mobility spectrometer apparatus (described in 102 rejections above). 
Doing so would allow the selection between high resolving power and high focusing. 

Allowable Subject Matter 

8. Claims 6, 13, 14, and 42 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Maskell whose telephone number is 571/274- 
3210. The examiner can normally be reached on. Monday-Friday 8AM-5PM EST. . 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Terrell McKinnon can be reached on 571/272-4797. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Michael Maskell 
16 May 2007 




